Abstract. A global MHD simulation of an isolated substorm that occurred on March 9, 1995 is presented. The simulation, driven with solar wind data provided by the Wind satellite, reproduced to a surprising degree the evolution of substorm activity. The onset of the expansion phase was coincident with the penetration of an electric field spike into the nearEarth region. This impulse launched a tailward propagating signal (rarefaction wave) that enhanced reconnection in the mid tail.
Introduction
Substorms are the primary process by which energy extracted from the solar wind is impulsively released in the magnetosphere and ionosphere. The substorm paradigm [Kennel, 1995] was created on the basis of synthesis of spacecraft and ground observations spanning more than 35 years. From an observational viewpoint, the brightening of a preexisting auroral arc was the original definition of substorm onset [Akasofu, 1964] It is generally accepted that reconnection occurs during substorms and that reconnection is the means by which energy stored in the lobes is released. The question is when, where, and how important is the formation of a reconnection region in the development of a substorm. It has been argued that reconnection begins in the growth phase [e.g., Baker and ]. Yet it is equally clear that dayside merging and the loading of the tail lobes is a critical feature of the substorm growth phase, and that the release of the energy is an essential feature of the substorm sequence.
Our objective in this letter is to explore these issues using a global MHD simulation of an isolated substorm that occurred of March 9, 1995. In particular, we discuss the relationship between ionospheric phenomena and the global development sun-Earth line, but tilted by roughly 45 degrees, mostly in the z-direction. We assumed this tilt in propagating the WIND data to the boundary. We also incorporated the Earth's dipole tilt, but at a constant value. All Wind data were interpolated t o 1-minute resolution and transformed to the SM coordinate system corresponding to 0500 UT; this corresponds to a nonrotating dipole. The solar wind then entered the grid off axis by 16 degrees in the -z direction.
The inner boundary is matched to a line -tying ionosphere --in the sense of Coroniti and Kennel [1973] --with a spatially and temporally varying Hall and Pedersen conductivities. Field-aligned currents are mapped from the inner boundary to the ionosphere, where a convection electric field is computed. The electric field is then mapped to the inner boundary, where it is used to compute boundary conditions on the magnetic field and on the plasma momentum (see Fedder et al. [ 1995] ).
Substorm activity on March 9, 1995
A particular substorm sequence on March 9, 1995 --initially identified by Alan Rogers --was studied using the MHD code. This period is particularly amenable to simulation because the IMF had been northward for an extended period of time, allowing the simulation to settle into a "ground state." Figure I shows the epsilon parameter, which estimates the energy input into the magnetosphere [Akasofu, 1981 ] . Epsilon was calculated using the solar wind data from Wind; a 7 RE merging line was assumed and the data have been lagged by 
